We propose an analysis technique of thermally tunable LPFG Filter with multiple cladding mode using multiport lattice filter model. Using LPFG with different cladding modes, we could verify the validity of the proposed model experimentally.
,~~M = HG(P) G(P 1) .. G(2 G(1)
where G(P) is the (P+1) x (P+1) indentity matrix except for the four entries adopted from fundamental matrix ofpth cladding mode as follows: where An is the induced index change, (D is intermodal dispersion function and C is the overall integral factor which is assumed to be independent constant to the wavelength, refractive index, grating periods. c(T) and a1(T) are coupling ratio and first coefficient of Taylor expansion for temperature state, respectively. For this definition, c(T), a1(T) and ,eS(T) decide the peak depth, peak bandwidth, resonance wavelength for each cladding modes.
To develop c(T) and a1(T), we fabricate the LPFG1 figure 2(a) . The Kand the 6 for the spectrum in figure  2(a, b) without thermal change (in our case T=260C) can be calculated as shown in Fig. 2(c, d) . The temperature variation c(T) and a(T) can be determined by fitting measured transmission spectrum in figure 2(a) and (b) The measured and the theoretically calculated spectrum curves are compared in figure 4. Peak wavelength, depth, and spectral shape of LPFG spectrum was changed with the temperature variation as shown figure 3. The calculated transmission spectra (black thin line) match well with the experimental result (gray thick line) in the wavelength band. Figure   4 shows the LP05(dash) and LP07(dash dot) mode distributions for the LPFG spectrum and shows the independent characteristics for each other. As 
